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mately through the points.29 Point 1 for the top arch is out of line with
the others. Because this arch is known to be in poor adjustment (see Art.
38g), the upper part of curve 2 is drawn arbitrarily, as shown. The hori-
zontal distance between curves 1 and 2 represents lack of tangential con-
formity. Internal forces must be introduced to correct this condition.

The trial tangential forces may be based on judgment or estimated in any
desirable way. A preliminary computation procedure is illustrated in Table
25. Values of arch and cantilever deflections, from Fig. 49, are shown in
lines 2 and 3, Algebraic differences between these values, line 4, represent
total radial disparity in computed cantilever and arch positions. Disparity
values per block are shown in line 5. Values of ZAs in line 6 (or Z'As' if broken)30
are averaged and divided by nAh to give the inverted shear deflection factors
of line 7. These values multiplied by corresponding values from line 5 give
the average shear values required to produce deflections equivalent to the
disparities of line 3.

These average shear values, assumed to represent shears at the block centers,
are platted in Fig. 50 and fitted with a smooth curve, .A.31 Shears opposite
assumed joints are scaled from this curve and recorded in line 9 of Table 25.

From these shears it is necessary to subtract the tangential components of
the radial cantilever loads, which have not thus far been considered. These
components are scaled from Fig. 39 and recorded in line 10. Algebraic sub-
traction gives the net shears of line 11. Differences in adjacent values in
line 11 represent load accumulations per block, line 12. Dividing by A/i
gives the average load per vertical foot of cantilever, line 13. These loads
may be platted opposite the block centers and a load curve B, Fig. 50, drawn
approximately through them. Positive loads act toward the abutment.

Because the tangential forces deflect the arch as well as the cantilevers, the
forces represented by curve B are likely to be appreciably in excess of the true
tangential forces. Approximate arch computations (not shown) indicate a
first trial load curve about in the position of curve C, Fig. 50.

(6) Recomputation of tangential deflections. The lateral deflections resulting
from these loads are computed as illustrated in Table 26, which is a reversal
of Table 25.

Values of h are recorded in line 1. Loads per vertical foot are scaled from
curve C, Fig. 50, and recorded in line 2. Averages of these values are multi-
plied by AA, to give the block loads of line 3. These loads are summated to
give the shears of line 4. Strictly, this summation should be made graphically

29 Mathematically, the tangential load at any point depends on the curvature of the
deflection curve at that point.   A sharp curve denotes a large force.   Actually, sharp curves
do not occur under ordinary circumstances.   Hence, "smoothness" is more important than
an accurate fit of computed points, particularly as points will change with recomputation.
This comment applies to all deflection curves from which forces or moments are to be
estimated.

30 See footnote, Art. 35A, concerning broken cantilever**.
51 See footnote 29, above.